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KEY WORDS AND PHRASES: a c c e p t a n c e  sampl ing;  a t t r i b u t e s :  
a v e r a g e  run l e n g t h ;  o p e r a t i n g  c h a r a c t e r i s t i c ;  p a r t i a l  i 
d e f e r r e d  l i n k  sampl ing;  p a r t i a l  dependen t  l i n e  s a m p l i n g .  
ABS'PiIACT 
A few l o t - b y - l o t  a c c e p t a n c e  s ampl ing  p r o c e d u r e s  f o r  
a t t r i b u t e s  a r e  proposed  as a l t e r n a t i v e s  t o  t h e  u s u a l  
doub le  sampl ing .  I n  t h e s e  schemes whenever a second  
s a ~ ~ i p l e  i s  needed ,  t h e  s n n ~ p l e  i n f o r r n a t i o a  from ne ighbour-  
i n g  l o t s  i s  used .  The new p l a n s  have  t h e  UC i t i c n t i c a l  
t o  t h a t  o f  t h e  comparable  doub le  s a m p l i n g  p l a n .  The 
p r imary  advan tage  o f  t h e s e  p l a n s  i s  a r e d u c t i o n  i n  c o s t  
due t o  a s m a l l e r  ASN. An e m p i r i c a l  s t u d y  which i n v e s t i -  
g a t e s  t h e  e f f e c t  o f  sudden s h i f t s  i n  q u a l i t y  l e v e l  on t h e  
p r o b a b i l i t y  o f  a c c e p t a n c e  and  ARL unde r  t h e  proposed  
p l a n s  i s  i n c l u d e d .  
1. INTRODUCTION 
S e v e r a l  p l a n s  f o r  l o  t -by- lo  t a c c e p t a n c e  by a t t r i b u t e s  
which u t i l i z e  sample i n f o r m a t i o n  from r e l a t e d  l o t s  have 
been p roposed ,  s t a r t i n g  w i t h  Dodge ' s  c h a i n  s so ip l ing  p l a n .  
('11pyrtgI11 O I W ?  by Marcel  Ikkker .  Inc. 
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1856 HARISHCHANDRA AND S R I V E N K A T A R A W A  
The t w o - s t a ~ e  c k i n  s a m p l i n ~  insspeci; ion p l a n s  o f  DodLe 
and S t e p h e n s  ( 1 2 6 6 )  a n d  t h e  del-lendent s t a g e  s a m p l i n g  
. , deve loped  by .'lortham and Mogg (1,170) a r e  e x a u p l o s .  
Acceptance o r  r e j e c t i o n  o f  a l o t  i n  t h e s e  schemes i s  
p a r t l y  b a s e d  o n  t h e  sample  i n f o r m a t i o n  o b t a i n e d  from p a s t  
r e l a t e d  l o t s .  An u n d e s i r a b l e  f e a t u r e  o f  t h e s e  p l a n s  i s  
t h a t  t h e y  r e s p o n d  r a t h e r  s l o w l y  t o  t h e  changes  i n  p r o c e s s  
q u a l i t y .  An improvement o v e r  t h e s e  were t h e  d e f e r r e d  
s t a t e  s a m p l i n g  schemes p roposed  b y  i'iorthatn and Baker (  1 9 7 1 )  
, which p o s s e s s  more a p p e a l i n g  r e s p o n s e  c h a r a c t e r i s t i c s .  
Hov:ever, t h e  p o s s i b i l i t y  o f  a  queue o f  d e f e r r e d  l o t s  
w a i t i n g  on t h e  d i s p o s i t i o n  o f  f u t u r e  l o t s  i s  n o t  v e r y  
d e s i r a b l e  i n  i n d u s t r i a l  p r a c t i c e .  
I n  g e n e r a l  t h e  p r o c e d u r e s u s i n g  sample  i n f o r m a t i o n  
f r o ~ n  r e l a t e d  l o t s  aim a t  a b e t t e r  q u a l i t y  a s s u r a n c e  o r  a 
r e d u c t i o n  i n  t h e  a v e r a g e  s a u ~ p l e  number (ASP{ ) .  Though 
t h i s  i s  a c h i e v e d ,  t h e  d i s a d v a n t a g e s  w i t h  t h e s e  p r o c e d u r e s  
a r e  ( i )  n o n a v a i l a b i l i t y  o f  o p e r a t i n g  c h a r a c  t e v i s t i ' c  ( O C )  
c u r v e s  f o r  t h e  f a m i l y  o f  c o n d i t i o n a l  p l a n s ,  ( i i )  conp lex-  
i t y  o f  t h e  schemes f o r  i m p l e ~ . . e n t a t i o n ,  and  ( i i i )  d i f  f i -  
c u l t y  o f  f a m i l i a r i z i n g  t h e  q u a l i t y  p e r s o n n e l  w i t h  t h e s e  
new s c h e ~ n e s .  
Proposed below a r e  two new d o u b l e  s a m p l i n g  i n s p e c t i o n  
p r o c e d u r e s  which a r e  o p e r a t i o n a l l y  d i f f e r e n t  from t h e  
u s u a l  p r o c e d u r e  b u t  which p o s s e s s  a n  i d e n t i c a l  OC.  I n  
t h e  f i r s t  scheme, t h e  second  sample  i n f o r m a t i o n  i f  
r e q u i r e d ,  w i l l  be  o b t a i n e d  from t h e  two n e i g h b o u r i n g  l o t s .  
T h i s  will be r e f e r r e d  t o  as l i n k  s a m p l i n g  p l a n  'I.SP). 
I n  t h e  o t h e r  scheme, t h e  second  sacnple i n f o r m a t i o n  i f  
r e q u i r e d  w i l l  be  o b t a i n e d  p a r t l y  from t h e  c u r r e n t  l o t  and 
p a r t l y  from a n e i g h b o u r i n g  l o t ,  r e f e r r e d  t o  as p a r t i a l  
l i n k  sa .np l ing  p l a n  (PLSP) . These s c h e ~ ~ l e s  a r e  deve loped  
w i t h  t h e  second sample  s i z e  b e i n g  t w i c e  t h a t  o f  t h e  f i r s t .  
T h i s  f a c i l i t a t e s  t h e  u s e  o f  S t a t i s t i c a l  Research  Group 
sampl ing  i n s p e c t i o n  t a b l e g  (Preernau e t  a l . ,  1 / 4 8 ]  f o r  t h e  
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LINK SAMPLING FOR ATTRIBUTES 1857 
OC o f  t i l e  p ~ o k 0 s c . d  s ~ h e r ~ i e s .  'The new p j a n s  nave t h e  
pritrlary aava:ltace o f  tile -4S1'1 b e m ,  s.ldall co [,lared wi th  
t h a t  o f  t h e  u s u a l  doub le  sa!cp l inb  p l a n  ( u S P ) .  
2 .  LIhK SAI :. LllrG Pi!'. Ci:DUHE 
I n  tr.is scheme when a  sccond sat1:ple i s  r e q u i r e d  
h a l f  o f  tms i s  o b t a i n e d  from t h e  p r e c e d i n j  l o t  and  t h e  
o t h e r  h a l f '  fror,. t h e  shcceedin:,  l o t .  
, l o t a t i o n s  and t e r ~ t i n o l ~ ~ a y  
n  : f i r s t  s a ~ , : p l e  s i z e  
i 
c1 : f i r s t  sample a c c e p t a n c e  nuri~ber 
di : nu:':ber o f  de: 'cct ivc.s  i n  t h e  f i r s t  
sa:.lple f o r  l o t  i 
Di : nu1.1ber o f  u e f e c t i v e s  i n  t h e  
c o ~ ~ i b i n e a  sample f u r  l o t  i 
LSP(n,cl  , c 2 )  : l i n . .  s a n ~ p l i n g  p r o c e d u r t  v ~ i  t h
p a r a ~ ; . e t c r s  n , c l  anti c  2  ' 
Cporatintl;  p rocedure  f o r  LSP; n , c l ,  c2)  
------ 
s t ? ~  1: i.'ri,nl l o t  i ,  ( 1  > I ) ,  s e l e c t  a ranu:;m 
s a n p l e  o f  s i z e  n  and  f i n d  di,  t h e  
number o f  d e f e c t i v e s  i n  t h i s  sample.  
S t e p  2: I f  di l c l ,  t h e n  a c c e p t  l o t  i. 
I f  di > c Z ,  t h e n  r e j e c t  1 , ~ t  i.
I f  c1 < di i c Z ,  t h e n  d e f o r  t h e  a e c i s i o n  
u n t i l  t h e  sa~ , :y ie  r e s u l t  o f  l o t  i+ 1 i s  
o b t a i n e d .  Take Di I di-l + di + d i + l *  
I f  Di L c Z ,  , then  a c c e p t  l o t  i. 
- 
I f  D; > c 2 ,  t h e n  r e j e c t  l o t  1. 
The d e c i s i o n  on l o t  i + l  i s  made i r r e s p e c t i v e  o f  i t s  
r o l e  i n  t a k i n g  a d e c i s i o n  on l o t  i. 
'i'he above o p e r a t i n g  p r o c e d u r e  i s  i d e n t i c a l  t o  t h e  
u s u a l  DSP w i t h  t h e  s econd  sample s i z e  b e i n g  tw ice  o f  t h e  
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1858 liARIS 1iCtlANbRA AND SRIVENKATARAMANA 
f i r s t .  Hovreval*, i n  t h e  p r u p s s e d  p l 2 n  tile d e c i s i o n  
is  r o s t p ~ n a d  co t h e  second sa ! ,~p le  t h i s  w i l l  be  o b t a i n e u  
fro111 t h e  n e i g h b o u r i n g  l o t s  and  not; f r o ~ l ,  t h e  c u r r e n t  l o t .  
,l'iie OC c u r v e  f o r  t h i s  p l a n  i s  i d e n t i c a l  t o  t h e  OC c u r v e  
f o r  the  comparable  USF, p r o v i d e d  t i ~ z  fo l lov i ing  c u n d i t i o n s  
(i) 'i'ht: p r o d u c t  b e i n g  i n s p e c l e d  c o ~ n p r i s e s  a 
s e r i e s  of '  s u c c e s s i v e  l o t s  p r o a u c e a  by 
a n  ~ s s e n t i a l l y  c o n t i n u o u s  pl ,ocess .  
( i i )  L o t s  arc: subrn i t t cd  s u b s t a n t i a l l y  i u  t h e  
o r d e r  o f  t h e i r  produc t i 0 1 1  . 
i i i i )  T h e n  i s  c o n f i d e n c e  i l ,  t i le s u p p l i d r  l o  
t~ ~ x t e n t  t h a t  t h e  l o t s  a r c  c x p e c - t e . ~  
t o  oe of' e s s e n t i a l l y  t d e  sam q ~ i a l i t y .  
i . io~e  ;ha t  t i , e se  c o n d i t i o n s  a r a  t . ~ e  sarne a s  t;liose 
medei l  f o r  ally o t h e r  c l ~ n d i t i u r ~ a l  ~ a : . l p l i u ~  p r o c e d u r e .  An 
i n t e r e c t i n g  f ~ a t u r e  o f  the  p roposed  sche1i1~- i s  t h a t  t h e  
. ASil is e q u a l  t u  n ,  vihcruas tlie ASlj f o r  t h e  usup1  DSP i s  
a  f u ~ ~ c t i o n  o f  t h e  q ~ a l i t y  l e v k l  arbu ;.ill be i ; lSLntcr t h a n  
11, uxcc2 t  a t  ex t r i rnc  q u a l i t y  l e v e l s .  
r i n k  ua~..plintl; p r o c e d u r e s  can  a l s o  be deve lopad  where 
the  s u c o r ~ d  sa.:!ple, i f  n ~ e d ~ d ,  i s o b t a i n e d  f roi i~  t h e  two 
prccei l iug l o t s  01' t h e  two r ' o l l o v i i n ~  l o t s .   he p r a c t i c a l  
discci van ~ a l c  G f  I;uc.se i s  t h a t  thcy  ~.e:; , .und rno1.L slovrly t o  
c l ~ a i ~ ~ t ; s  i n  q u a l i t y  l e v e l s .  '3iLli t i ~ c  l a ~ t ~ r .  t i lu re  i s  , . l so  
the ~ ~ o s z ' i b i l i t y  o f  a d o l a y  i r ~  t h e  Jis1:uscl oi '  l o t s .  
lt PARTIAL LINK SAMPLING PHOCliDUHE 
I n  l i n k  sa!tipling d i s c u s s e d  i n  Sec  .2, t h e  second  
sa!:.plo r , c ; s ~ l t s  a r t  o t i t a i n e d  a n t i r c l y  frorii t h e  ncigii-  
bour iny  l o t s .  S o n i e t i ~ t e s  i t  i s  p r o t ' e r u b l e '  t o  have a t  
li:act a p a l a t  o f  t h i s  i n f o r ~ : i n t i s n  from tile F u r r e n t  l o t  
i t s e l f .  There for t .  p i - o c c u u r i ? ~  a r c  proposed below vlier2 
t i l u  o t h r  p a r t  i s  o b t a i n e d  f r o ~ l ,  tile pisececiini, l o t  ( r e t ' c ! . r cd )  ' 
Lo a s  d e y c ~ ~ i : ~ ~ ~  p~.tiillil . ; i  ~i idi~l . i ! l ,  p i a n !  OL. f ru l . !  thl ;  
Pol lowinL lot;  ( r e f z r r - e c !  t o  a s  cte fi;l.rud p i : i . ~ i a l  l i i i l ;  
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LINK SAMPLING FOR ATTRIBUTES 1859 
sampling p lan)  . These a r e  r e s p e c  t i v u l y  abbrev ia  t ed  a s  
DLP P1SP(n,cl,c2) and DiCF E'LSi,(n,cl,c2). 
Opera t ing  procedure f o r  DEP i;ISP( n ,  c l ,  c2)  
- - -. 
S t e p  1 : From l o t  i, ( i )  1 ) ,  s e l e c t  a random 
-
s a ( q l e  o f  s i z e  n  and f i n d  o u t  di. 
S t e p  2  : I f  d i (c l ,  then a c c e p t  l o t  i. 
I f  d i>  c2 ,  then r e j e c t  l o t  i. 
I f  c1<di<-C2, then  t a k e  a  mcond  sample 
o f  s i z e  n  frvm t h e  same l o t  i and 
conibine t h e  r e s u l t s  of  l o t s  i-1 and i 
0 1 
t o  g e t  Di = di-l + di + di , where di 
deno tes  t h e  number o f  d e f e c t i v e s  found 
i n  the  second sample frori~ l o t  i. 
I f  D i i  c2, then a c c e p t  1 o t . i .  
I f  Di>  c2 ,  then  r e j e c t  l o t  i. 
The o p e r a t i o n  o f  DEF PLSP(n,cl,c2) i s  similar t o  the  
above, excep t  t h a t  t h e  second sample r e s u l t s  a r e  l i n k e d  t o  
t h e  n e x t  l o t .  The assumpt ions  made i n  t h e s e  procedures 
a r e  the  same a s  those  i n  t h e  case  of  l i n k  s a ~ n ~ l i l ~ ~  d i s -  
cussed i n  Sec. 2. However, t h e  A S N  f o r  PLSP i s  d i f f e r e n t  
from n. Xn f a c t  i t  i s  e q u a l  t o  n ( l  + Ps), where Ps i s  t h e  
p r o b a b i l i t y  o f  n o t  a r r i v i n g  a t  a  d e c i s i o n  based on t h e  
f i r s t  sarngle a l o n e .  
S i n c e  t h e  a p p l i c a t i o n  o f  LSP o r  DEP PLSP t o  a l o t  
r e q u i r e s  a  p r e c e d i n ~  l o t ,  t h e s e  p l a n s  cannot  be a p p l i e d  
t o  the  very  f i r s t  l o t  o f  a  f r e s h  s e r i e s .  There fo re  a s  a  
vforking r u l e  e i t h e r  a DLF PLSP o r  a n  u s u a l  DSP may be 
used f o r  t h i s  l o t  and any one o f  t h e  proposed schemes 
f o r  the  remaining l o t s .  S i m i l a r l y  a  DEP PLSP o r  a n  u s u a l  
DSP may be used f o r  t h e  l a s t  l o t  o f  a s e r i e s  i n s t e a d  o f  
an  LSP o r  a  DLF PLSP. T h i s  may r e s u l t  i n  a  s l i g h t  
i n c r e a s e  i n  ASN. Hov:ever i f  the  s c h e : ~ ~ e  is  a p p l i e d  t o  a 
long  s e r i e s  o f  l o t s  t h i s  i n c r e a s e  i s  n e g l i g i b l e .  
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MISHCIlANDRA AND SRIVENKATARAMANA 
TABLE I. AS8 e x p r e s s i o n s  
S m p l i n g  p l an  ASN 
DSP n ( l +  2Ps) 
LSP n  
PLSP n ( l +  P ) 6
Assume t h a t  t h e  s p e c i f i e d  a c c e p t a b l e  q u a l i t y  l e v e l  I 
(AQL) is  2%. Consider  t he  a s s o c i a t e d  double sahipling 
p lan  f o r  t he  sample s i z e  code l e t t e r  H found i n  SRG 
sampling i n s p e c t i o n  t a b l e s .  T h i s  h a s  n  = 50, cl 31, 
m = 100,  c 2 =  5. Then LSP(50,1,5) h a s  t h e  fol lovring 
o p e r a t i n g  procedure: 
S t e p  1 : From l o t  i, ( i >  l ) ,  s e l e c t  a  random 
sample of  s i z e  50. F ind  o u t  t h e  number 
of  d e f e c t i v e s ,  di. 
S t e p  2 : I f  d i i  1, then  a c c e p t  l o t  i. 
I f  di> 5, t hen  r e j e c t  l o t  i. 
I f  1< di<  5, then  d e f e r  t h e  d e c i s i o n  
- 
u n t i l  t h e  sample r e s u l t  o f  l o t  i + l  i s  
ob ta ined .  L e t  Di = di-l + di + d i +  1' 
I f  Di& 5, then  a c c e p t  l o t  i. 
I f  Di> 5, then  r e j e c t  l o t  i. 
A l t e r n a t i v e l y  we may use  DEP P L S P ( ~ O , ~ , ~ ~ ,  o r  DEF PLSP 
(N , l ,5 ) .  The g e n e r a l  e x p r e s s i o n s  f o r  t h e  ASN f o r  
d i f f e r e n t  p l a n s  a r e  g iven  Table  I .  
Table I1 g i v e s  a d e t a i l e d  couiparison o f  ASN v a l u e s  
f o r  t he  u sua l  and proposed schemes. These v a l u e s  a r e  
computed f o r  t h e  p l an  used f o r  i l l u s t r a t i o n  by choos ing  
t y p i c a l  va lues  f o r  s t a r t i n g  wi th  = 0.005 upto 
p'= 0.140. F igu re  1 shows a comparison of  t h e  ASN 
curves ,  However t h e  OC cu rves  a r e  i d e n t i c a l .  
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LINK SAMF'LING FOR ATTRIBUTES 1861 
TADLE: 11. Comparison o f  DSP, LSP a n d  PISP wi th  
n = 50, cl= 1, m = 100 ,  c 2 t 5  
Lot q u a l i t y  P r o b a b i l i t y  ASN 
P ' 
0 f  
accep tance  DSP PLSP LSP 
I 
I t  raay be observed t h a t  when p  = 0.02, i . e . ,  when 
the  l o t  i s  o f  a c c e p t a b l e  q u a l i t y  l e v e l  t h e  ASN f o r  t h e  
u s u a l  DSP i a  76.3 and f o r  the  PLSP i t  i s  63.10, whereas 
f o r  t h e  LSP i t  i s  50. The columns 3-5, o f  Table  I1 
i n d i c a t e  t h e  e x t e n t  o f  r e d u c t i o n  i n  t h e  ASN at d i f f e -  
r e n t  q u a l f t y  l e v e l s  when a LSP o r  PLSP i s  used i n  p l a c e  
o f  a DSP. 
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1862 HARISHCHANDRA AND SRIVENKATARAMANA 
Figure 1. ASN ' CURVES 
3 .  THE AVEMAGE RUN LONGTH 
The average run l e n g t h  (ARL) f o r  a  sarbpling 
i n s p e c t i o n  p l an  is  de f ined  as the  average  number of  l o t s  
pas s ing  i n s p e c t i o n  u n t i l  one i s  r e j e c t e d ,  ~ o u n t e d  from 
a  p a r t i c u l a r  l o t .  The ARL i s  o.f i n t e r e s t  p a r t i c u l a r l y  
when t h e r e  is  a sudden q u a l i t y  d e t e r i o r a t i o n .  
Suppose a s h i f t  i n  the  l o t  q u a l i t y  occu r s  a t  souie 
s t a g e  of  i n s p e c t i o n  and t h i s  changed l e v e l  p e r s i s t s  i n  
the  l o t s  subtei t ted t h e r e a f t e r .  T h i s  h a s  a n  e f f e c t  on 
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LINK SAMPLING FOR ATTRIBUTES 1863 
the  p r o b a b i l i t y  of  accep tance  (PA) o f  on ly  t h e  c u r r e n t  
l o t  i n  the  c a s e  o f  u s u a l  DSP and o f  t h e  neighbour ing l o t s  
too i n  t h e  c a s e  o f  proposed p lans .  Accordingly t h e  ARL 
w i l l  be d i f f e r e n t  f o r  t h e  d i f f e r e n t  p lans .  
Consider  the  AHL f o r  l o t  k .  L e t  P A ( i )  denote  the  
p r o b a b i l i t y  o f  accep tance  of  l o t  i. 
Case ( i )  : L e t  P A ( i )  = P  f o r  i = k ,  k + l , . . . . .  
Then w i t h  Q = l - P  
ARL = + 2PQ + 3r2Q + . . . . 
= 1/Q (5.1) 
Case (ii) : f o r  i = k  
Then wi th  Q j =  1-Pj  f o r  j = 1 , 2 ,  
ARL= Q,+ 2P1Q2+ JP1P2Q2 + ~ P ~ P : Q ~ + .  . . 
= Q1+ P1(1/Q2+ 1) (5.2) 
Case ( i i i )  : 
L e t  P A ( i )  = 
f o r  i = k  + 2 ,  k +  3,. ... 
Then wi th  Q j = l - P j  f o r  j =  1 , 2 , 3 ,  
6 .  SENSITIVITY ANALYSIS 
S ince  t h e  l i n k  sampl ing p l a n s  u t i l i z e  t h e  sample 
r e s u l t s  from neighbour ing l o t s  i t  i s  o f  i n t e r e s t  t o  exa- 
mine t h e  s e n s i t i v i t y  o f  t h e s e  schemes t o  sudden s h i f t s  
i n  q u a l i t y  l e v e l s .  Suppose t h e  l o t  q u a l i t y  s h i f t s  from 
l o t  i-1 t o  l o t  i and t h e  new q u a l i t y  l e v e l  p e r s i s t s  
t h e r e a f t e r .  T h i s  w i l l  a f f e c t  t h e  accep tance  p r o b a b i l i -  
t i e s  of  l o t s  i-1 and i under LSP, l o t  i-1 a l o n e  under 
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1864 HARISBCHANDRA AND SRIVENKATARAMANA 
DILF PLSP and l o t  i a lone  under  UEP PLSP. The accep tance  
p r o b a b i l i t i e s  f o r  t h e  o t h e r  l o t s  re111ain una f f ec t ed .  
Assume a s i t u a t i o n  as  follows: 
Lot nulriber . . . i - 2  i-1 i i + 1  i + 2 . .  . 
Lot q u a l i t y  . . . p1 p1  p l + h  p l+h  p l + h  . . . 
The exp res s ions  f o r  t he  p r o b a b i l i t i e s  o f  acceptance  f o r  
l o t  i-1 a r e ,  
under double sampling,  
and under  l i n k  sarnpling, 
There f o r e  
Froni (6.3) i t  may be no ted  t h a t  when ha 0, g , (h )  = 0 
J f o r  a l l  j, and hence the  d i f f e r e n c e  PA1-PA2 r educes  t o  
zero .  I n  gene ra l  when h  i s  small g ( h )  i s  c l o s e  to z e r o  J .  s i n c e  ( 2 p 1 ) j  ; (2p1  + h) '  and e-nh = 1. Therefore  t he  
d i f f e r e n c e  PA1-PA2 i s  l i k e l y  t o  be  moderate. 
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LINK SAMPLING FOR ATTRIBUTES i865 
TABLE I11 a .  Probability of acceptance and ARL 
(qual i ty  s h i f t  from 0.02 to 0.03) 
TABLE I11 b. Probability of acceptance and A R C  
(qual i ty  s h i f t  from 0.02 t o  0.04) 
Lotnumber 1 - 2  i -1  i i + l  i + 2  ARL ARL 
for  for  Lot quali ty 0.02 0.02 0.04 0.04 0.04 lot lot  i-l 
DSP 09415 09415 e5752 05752 95752 2.35 3.22 
LSP 09415 -8840 06773 -5752 -5752 2-59 3.29 
DEP PLSP -9415 -9415 e6773 05752 05752 2-59 3.44 
DEF PLSP 09415 08840 -5752 -5752 -5752 2.35 3.08 
TABLE I11 c. Probability of acceptance and A R L  
(qual i ty  s h i f t  from 0.02 to 0.05) 
Lot number 1 - 2  i - 1  i i+ 1 i+ 2 A R L  ARL 
for  for  Lot qual i ty  0.02 0.02 0.05 0.05 0.05 lot lot i-l 
DSP -9415 09415 03876 03876 e3876 3 2-54 
LSP -9415 -8564 05135 03876 -3876 1.84 2.58 
DEP PLSP 09415 -9415 -5135 03876 -3876 1p84 2.73 
DEF PLSP 09415 08564 m3876 .3876 -3876 1-63 2-40 
TABLE I11 d. Probability of acceptance and ARL 
(qual i ty  s h i f t  from 0.02 to  0.10) 
Lotnumber 1 - 2  1-1 i i + 1  i + Z  ARL ARL 
for  for  Lot quali ty 0.02 0.02 0.10 0.10 0.10 lot lot i-l 
DSP .9415 .9415 .0413 .0413 .0413 1.04 1.98 
LSP .9415 .7678 -0651 .0413 .Oh13 1.07 1.82 
DEP PLSP -9415 -9415 .0651 . O W  .0413 1.07 2.01 
DEF PLSP -9415 -7678 -0413 00413 00413 1.04 1.80 
The variat ions i n  acceptance probabi l i t ies  due t o . a  
s h i f t  i n  qual i ty  have been empirically inveetigated for 
the example of Sec. 4. A sudden s h i f t  i n  qual i ty  from 
2% (AQL) to 3%, 4%. 5% and 10% is assumed. The 
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1866 HARISHCkfANDRA AND SRIVENKATARAMANA 
c o r r e s p o n d i n g  PA and ARL v a l u e s  a r e  computed. The l a t . t e r  
a r e  basad  on t h e  f o r ~ n u l a e  deve loped  i n  S e c .  5. The 
r e s u l t s  a r e  summarized i n  T a b l e s  I I I a ,  I I I b ,  I I I c  and  I I I d .  
A comparison o f  t h e  PA v a l u e s  u n d e r  t h e  j i r ~ p o s e d  
scherr,es w i t h  t h a t  under  t h e  !)SF shows t h a t  t h e  d i f f e -  
r e n c e  i s  ltioderate f o r  m a l l  s h i f t s  i n  q u a l i t y .  fiowever 
t h e  e f f e c t  o'f l a r g e  s h i f t s  i n  q u a l i t y  may be more pro-  
nouncird, as  s e e n  from T a b l e  I I I d .  A s  a wsrk ing  r u l e  h =  p '  
can  be used as a n  upper  bound on t h e  c i ! 6 i . ~ u ~ t  or' s h i t ' t  i n  
q u a l i t y  v.h! ch w i l l  n o t  c a u s e  u n . i i s i r o b  L C  i ' r i  l'luencci L n  
t k  l : r o i r a b i l i i y  o f  accept : \ r rce .  I n  n LSP, a d e t e r i o r a t i o n  
i n  q u a l i t y  from l o t  i-1 t o  l o t  i r e s u l t s  i n  a  i ,educed PA 
f o r  l b t  i-1 s i n c e  a p a r t  o f  t h e  s=cond  sampl6 comes frum 
a n  i i i f u r i o r  l o t .  On t h e  o t h e r  i ~ a : ~ d ,  t h e  FA f o r  l o t  i i s  
i n c r e a s e d  s i n c e  i n  t h i s  c a s e  a p a r t  o f  t h e  second  sailiple 
i s  frurl a s u p e r i o r  l o t .  I t  may a l s o  be lid t ed  t h a t  t h e  
a c c e p t a n c e  p r v b a b i l i t y  o f  o n l y  one l o t  i s  a f f e c t e d  i n  
the  c a s e  o f  a FLSP. For  a l l  t h e s e  g l a n s  t h e  :RL v a l u e s  
a r e  n o t  ve ry  !.luch d i f f e r e n t  when t h e  d i f f e r c n t  schemes 
a r e  employed. 
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LINK SAMPLING FOR ATTRIBUTES 1867 
DSF. I n  t h i s  s e n s e  a  PLSI-' i s  a  compromise. From t h e  
economic p o i n t  o f  view t h e  proposed  p l a n s  a r e  b e n e f i c i a l  
when tile c o s t  i m p l i c a t i o n s  o f  d e f e r r i n g  t h e  d e c i s i o n  on 
a l o t  o r  c o s t  o f  s t o r a g e  o f  a  l o t  t i l l  t h e  n e x t  l o t  i s  
i n s p e c t e d  i s  n o t  h i g h  compared w i t h  t h e  s a v i n ~  due t o  
reduced ASH. 
The l i n k  sampl ing  p r o c e d u r e s  a r e  s imp le  f o r  use  by 
t h e  q u a l i t y  p e r s o n n e l  u n l i k e  s e v e r a l  o t h e r  c o n d i t i o n a l  
p l a n s .  There  i s  a l s o  a p s y c h o l o g i c a l  advan tage  t h a t  
l i n k  p r o c e d u r e s  uiay prompt s u p p l i e r s  t o  e n s u r e  a c o n s t a n t  
s t r e a m  o f  good l o t s .  Link and p a r t i a l  l i n k  sampl ing  
have been d i s c u s s e d  above f o r  t h e  c a s e  1n=2n .  The OC 
c u r v e s  f o r  t h i s  can  be e a s i l y  o b t a i n e d  from t h e  S2G 
~ a ~ i ~ p l i n g  i n s p e c t i o n  t a b l e s .  I n  z e n e r a l  t h e  p l a n s  can  be 
a d a ~ j t e u  f o r  any n  and m. One can  deve lop  s i m i l a r  p l a n s  
based  on Dodge-iiomig o r  t h c  MIL STD-105D t a b l e s .  
ACIiII( :'iLEDGLF!LNT ' 
The a u t h o r s  wish t o  t hank  t h e  r e f e r e e  and P r o f e s s o r  
C;. S .  P a t e 1  f o r  t h e i r '  v e r y  h e l p f u l  s u ~ g e s t i o n s .  
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